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* Valid formula of separation logic

for all s, h,
sshEP =P

* A valid implication in Bl is valid in sep. logic

* Not complete (example: pure propositions)




Proofs and provability

* Separation logic has a model
* Valid props. true in all heaps/stores

* Both Bl and Boolean Bl have axioms
* Valid props. are provable from the axioms

* Bl has a proof theory
* Valid props. have closed derivations with no
hypotheses
* Allows hypothetical reasoning
(to prove A = B assume A, prove B)




Outline: Today

* The logic of bunched implications
e Substructural logics and bunchy contexts
* Natural deduction for Bl

e Sequent calculus (& logic prog.) for Bl




Outline:Wednesday

* (Maybe) a little more logic programming

e Other logics of bunched implication

* Boolean Bl
An assertion language for separation logic

e Classical Bl
Not compatible with separation logic!
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Weakening
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Linear Logic:
Additive and

Multiplicative Zones
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Linear Logic:
Additive and Multiplicative Zones
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Bunched implication:
Additive and Multiplicative Bunches
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Additive and Multiplicative Bunches
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Additive and Multiplicative Bunches
(A; (B, C)), (D (E(F (G, H))) = £




Additive and Multiplicative Bunches
Weakening
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Additive and Multiplicative Bunches
Contraction

~ Z




Additive and Multiplicative Bunches
“Commutative monoid equations”




Additive and Multiplicative Bunches
Formulas stand alone

A=A;®a=A,®m




Additive and Multiplicative Bunches
Contexts with a missing piece




Additive and Multiplicative Bunches
Contexts with a missing piece
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Additive and Multiplicative Bunches
Contexts with a missing piece
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Additive and Multiplicative Bunches
Contexts with a missing piece
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Additive and Multiplicative Bunches
20!

Empty additive context
doesn’t disappear
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Natural Deduction for BI
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Natural Deduction for BI
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Natural Deduction for BI
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Natural Deduction for BI
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Natural Deduction for BI
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Natural Deduction for BI
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Natural Deduction for BI
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Natural Deduction for BI
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Natural Deduction for BI
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Natural Deduction for BI
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Natural Deduction for BI

We want these to be valid props.,
/ but they are “stuck in a bunch”
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Sequent Calculus for Bl

P Qi
— Py %k Q) (P = P2); (Q1 = Q2); (P1, Q1) = (P2 % Q2)

(P1 = P2); (Q1 = Q2); (P1 * Qi) = (P2 % Q)




Sequent Calculus for Bl
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Sequent Calculus for Bl
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Sequent Calculus for Bl
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Sequent Calculus for Bl
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Office Assignments

3 research groups (POP, Plaid, Sec)

SCS wants the 2 students in each
office in Gates to be from different
research groups
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Office Assighments: Success!




Wrap-up

* Bl: Logic sound for sep. logic
* Axioms of Bl have a proof theory

* Not covered: research on a proof theory

for separation logic by Neel K.
* Permits (A A | = A *A), unlike Bl

* Sequent calculus/logic programming!

e Next time: Classical Bl, Boolean Bl
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